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first  indication*  a*  to  lack  of  homogeneity  in  tha  Vietnam 
territory  with  reference  to  malaria  appeared  baek  at  tha  and  re 
tha  XK  th  century,  in  tha  communications  from  f ranch  ailiParv 
aurganna.  Evan  than  it  wa*  mentioned  that  the  thickly  populated 
delta  of  tha  Kra*naia  (Rad)  river  i*  practically  free  from  mala- 
ria,  whareaa  tha  poorly  populated  mountain  a rads  are  extremely 
,;$Mgerous  for  this  non  immune  continent*,  baeaase  or  the  high 


■  *+  Varfentege  of  population  affected  by  malaria. 

'  „  — * 


O  ^  1930  established  that  tha  main  carrier  of  malaria  in  Vietnam  ia 

__  ~)  |  aL  mlnUaug,  (Morin,  1935),  and  Toumanoff  (1936)  in  1931-1933  chow- 
”u  ( i«w  that  this  species  of  Anouhelaf  is  widely  distributed  throughout 

j  •  the  aouttainou*  localities  and  ia  nearly  absent  in  tha  zone  or 

the  delta.  To  Touaanoff  alao  belongs  the  t*irat  attempt  at 


The  causes  for  select iva  acclimatisation  of  malaria  in  the 
higher  altitude  portion  of  the  land  beoame  clear  a^ter  Morin 


1930  established  that  the  main  carrier  of  malaria  in  Vietnam  is 
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HfcUri*  spldemlolcgy  la  North  Vietnam  -2  «* 
aalmriolegiesl  division  of  North  Vistas*  into  rsgioms,  vhloh 
ho  had,  uadertaksc  baaod  on  eutomologiosl  data.  Mcrlm  (1935) 
provided  epidemiological  eharaetoriatioc  to  tho  aalmrlological 
landscapes,  brought  out  by  fouaanoff,  and  evaluated  them  fro* 
tho  standpoint  of  possibility  of  Europeans  raiding  la  the*. 
vuriag  tho  tubeequeot  years  and  up  to  tbo  end  of  tho  war  of 
resistance,  reasarch  studios  on  the  malaria  situation  in  North 
Vietnam  aro  quit#  defieiont. 

A  now  ora  (stage)  in  the  studios  oo  malaria  in  tho  DRV 

( "Democmatic  Republic  of  Vietnam")  £*gon  in  1955,  when  tho  Vietnam 

specialists  started  the  studios  on  malaria  situation,  assisted 

(salient) 

by  tho  Soviet  malariologists.  A  striking  foaturo  in  the  studios 

(elimination) 

of  this  poriod  is  that  th«$  aro  governed  by  the  problems  of  liqui¬ 
dation  of  flmlaria  in  the  interests  of  the  entire  population  of 
the  country.  Among  the  probless  of  primary  importance,  arising 
in  1957-58  during  tho  preparation  of  tho  plan  for  elimination 
of  malaria  in  DRV,  was  that  of  establishing  tho  boundaries  of 
tho  territory  affected  with  malaria  and  subsequent  division  into 
epidoaiologloally  homogeneous  gone*. 

In  our  earlier  co—nrtl cations  (Ipsenko  ot  al,  196*  LysenkO 
and  Nguian  Tien  Byu,  1961)  wo  described  the  method  used  for  di¬ 
viding  into  regions  and  presented  characteristics  of  the  main 
tjrpe#  of  jsones,  marked  on  the  territory  of  the  Tai-Ngufc  n  province 
and  the  autonomous  district  Tei-Bak  (formerly  Tal-Meo).  Seeping 
in  eind  the  oractiea  experience  in  dividing  Into  region*  or  these 
territories  and  using  the  material  of  routed  inveatigat ion  of  all 
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otter  proviso**  in  tte  land,  wo  divided  into  malar  iologi  cal 
regie®*  tte  oatiro  territory  of  tte  Hortk  Yietmaa.  Tte  present 
report  la  ter  ©ted  to  tte  rsealta  of  tela  work. 


In  tte  court*  of  routing  inveatigatop*  it  war  established 

that  praetioally  in  all  populated  points  iter*  4*J^AlAUl  had  te*n 

discovered,  ttera  war*  local  persons  sick  with  inter la.  Thor*  war* 

anaola 

registered  no  andaaic  foci  f  malaria  putsida  of  tte  awraaia  of 
this  r*otor  aithar  aarliar  or  in  tha  coursa  of  our  investigation. 

Ttera  fora,  tha  e*  tabl  tshment,  of  tte  borderlines  of  malaria  terri¬ 
tory  in  tha  North  Viataaa  oonsistad  most  of  all  in  finding  tha 
confines  of  tha  if  *-ttHgaie  ttwote  araola.  In  ragard  to  tha 
Viatnaa  plainas,  va  war*  guidad  by  tte  fact  that  thay  ara,  as  a 
rule,  fraa  of  A.  minimus.  In  casa  of  discovering  this  vector 
in  isolated  populated  points  tte  asst  common  type  of  wstar 
reservoir,  where  its  larvae  were  found,  were  o ament  reservoir*, 
viiioh  the/  inhabitant  use  for  collecting  and  storing  of  rain 
water.  Tha  A-  Iff^f1101*  appeared  In  tte  delta,  as  a  rile,  first  of 
all  (the  earliest)  in  tte  villages ,  situated  by  tha  rivers,  where 
rafts  coma  froa  hills,  thus  carrying  tte  larva*  of  this  v*ctor. 

Based  on  this,  we  hare  classified  tteent-lr*  delta  territory  and 

that  of  tte  s**eo*st  plains  up  to  tte  borders  of  thehills,  surrounding 

of 

thea,  as  the  lowland -river  sone,  practically  free  froa  tte  main 
Yietnam  vector  (and  malaria).  In  ragard  to  tha  higher  altitude 
border  of  tte  araola  of  *-  “IPilrtfi  it  was  found  to  be  different, 
ic  tha  various  parts  of  tte  country.  In  tha  populated  points, 
situated  on  the  alat* -limes tens  plateau  to  th*  vest  from  the  Hoang 
L*«3  Sheri  and  Pu  Lyong 
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L*«a  Shon  and  Pu  Lyon g  crest*  (mountain  ridgea)  (within  the 
boundaries  of  the  7ei -£sk  district).  We  found  up 

to  the  altitudes  of  1300-1500  a  above  m  level.  In  the  re¬ 
maining  part  of  the  territory  the  altitude  limit  of  the  areola 
did  not  exceed  700-300  a  above  see  level.  In  this  atnwr,  along 
with  the  delta  and  the  seaside  plain*,  the  aountaln  area*  a  hould 

also  be  excluded  'Vo*  the  territory  which  i#  endemic  foraalarla. 
(aggregate) 

The  total  area  of  territories  free  of  *-  pt*»t|fie  constitutes 
2 

49.1  thousand  ka  of  the  entire  area  of  North  Vietee. ) ,  the 

oopulation  living  there  numbers  10.9  million  persona  (68^  of  the 
entire  population).  The  areola  of  A.  minimis,  as  well  ae  the  borders 
of  the  territories  endemic  to  aalariad  andthose  free  of  it,  are 
all  represented  in  the  illustration. 

ft^alc  Zones 

The  general  characteristic*  of  the  4  types  of  malariogenlc 
aone,  representing  the  territory  of  North  Vietnam,  endemic  $or 
malaria,  ware  already  given  in  Reporta  1  and  2  for  the  sample 
tones,  selected  in  the  Tai-Nguien  province  and  Tei-Bak  district. 

An  analysis  of  the  material  of  investigation  in  other  provinces, 
as  well  as  review  and  processing  of  data  of  systematic  observations 
in  biology  of  A.  minimus  (Ifsenko,  Dang  Van  Ngy,  196$)  permit  (us) 
to  draw  up  comparative  ofearacterliiAes  of  the  zones  of  the  country 
by  the  sum  total  (“complex")  of  their  most  prominent  signs  (see 
the  Table). 

The  differences  between  the  zones  with  regards  to  the  level 
or  malarial  endetaiolopy  are  well  correlated  with  extensive  and 
intensive  indices  or  An  pinlmu*  distrihition.  All  these  indices 
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ant  the  highest  in  the  hypersndeaic  adddle  mountain  and 
river  norm,  and  tha  lowest  in  tha  hypoendeatic  hilly  rivar 
imm.  Of  tha  4  zones,  at  least  one,  tha  middle  mountain 
river  sene,  nay  ba  ccnaidared  as  a  zona  of  independent  malaria. 
Hare,  all  eettlaaenj*  of  the  population  are  foci  of  malaria, 
and  thay  are  intensive  permanently  active  foci,  from  these 
foci  there  takes  place  dissemination  of  sources  of  inaction 
to  o$her  zones,  and  snmet  lmea  of  the  vector.  In  the  hypo- 
endemic  hilly  river  zone  and  flat  mountain  zones,  the  foci 
are  formed  ont  everywhere,  they  are  ntt  permanent,  inconstant 
and  are  marked  by  relatively  posttj  indices  of  infection  among 
the  population.  There  is  reason  to  believe  that  only  a  small 
portion  of  these  could  exist  over  any  period  of  time,  in  the 
absence  of  period icalentry  of  the  vector  and  sources  or  infect¬ 
ion  from  the  neighboring  middle  mountain  river  zone.  ,rrom  this 
point  of  view,  both  these  zones  may  be  considvared  as  zones 
or  relatively  dependent  malaria.  As  for  the  low  mountain  river 
zone,  according  to  all  indices,  it  oocupies  an  intermediate 
position.  As  a  result  of  Intensive  culturing,  in  this  zone, 
the  areas  of  anoohalogenic  water  basins  are  gradually  decreased 
and  further  restored  from  the  populated  points.  In  contrast 
to  the  hilly  river  zone,  here  there  are  very  few  wells  and 
"(Sugoute”,  readily  populated  by  A.  minimus  during  the  dry 
season  of  the  year. 

Of  definite  interest  is  comparison  of  the  boundaries  of 
palariogenic  zone  with  the  boundarieo  of  physicogeograohical 
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middle  mountainous  riyar  ration 

low  mountainous  riyar 

hilly  rcnrar 

flat  Mountain 

riyar  plain 

high  Mountain 


(Bakbo) 


Point*  where  ksgstUiMJtilldMli.  «**  found  and  boundaries  of 
of  mmlmroganic  aonas  in  North  Vietnam 


Of  special  intaraat  la  tha  ocapariaoc  of  bordara  of  aalarioganlc 
too*  with, tha  boundariaa  of  physico-gaoeraphical  regions,  a 
nap  of  Which  was  published  In  1961  (rriedland,  1961); 

Tha  loMar  borderline  of  tha  hilly  river  sane  is  pmstlally 
fully  wmt  ooincidaat  with  tha  bordars  of  tha  delta  and  tha 
aaaeoast  plains.  Tha  altitude  Units  df  this  sons  in  a  aumber 
of  case*  ooinoldas  with  tha  corresponding  bordara  of  tha  hilly 
territorial,  but  no  re  frequently  it  runa  below,  go  that  aaoa 
of  tha  hilly  territories,  in  our  divlaion,  belong  with  tha 
low  Mountain  riyar  aalariogaalc  son*.  This  latter  boom  ax  tends 
in  a  number  of  places  higher  than  tha  lower  border  of  the 
mountain  territories .  But  an  tha  whole,  tha  moundddnous  ter¬ 
ritorial  ara  occupied  by  tha  middle  mountainous  riyar  amlarioganic 
zone  and  in  tha  north -swat  by  the  flat  mounts inout  son a. 

On  tha  who la,  the  limit*  of  the  malariogenic  sonaa  In  such 
a  mountainous  country,  aa  Worth  Vietnam,  ware  found  to  be  yery 
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elose  to  the  limits  of  the  largest  pfrysleo -geographical 
wkta  -  or  territories.  Yre*  tbs  epMeafce*--  epidemio¬ 
logical  point  of  view,  further  subdivision  of  the  xmi 
late  the  tsatoBomle  units  t  similar  to  lover  physieo-geo- 
graphical  units  (provinces,  diaims,  tubdistricts,  regions) 
was  found  to  bt  vtnosossesry. 

In  conformity  with  the  basic  peculiarities  of  aalmriogeale 

sonss  vs  hevs  elaborated  sons  d if feraet local  group*  (ssts)  of 

(eraeidatlon) 

Measure*  for  the  liquidities  (elimination  )  of  Malaria j  their 

effectiveness  ves  tested  out  in  experimental  work,  demonstrated 

in  the  province  of  Tai-Nguien  (Lysenko,  1960i  The  ueecf  prin- 

eiplee  of  landscape  epidemiology  in  Malaria  eradication  pro grass. 
WHO,  Kxp.  Com.  8.  WP/26,  I960). 

(Table  on  following  pages) 

CflBflllWlftai 

1.  The  areola  of  alntami  -  the  principal  vector 

of  nalarim  in  North  Vietnam  -  occupies  the  entiro  territory 

of  the  i»gX  land,  except  for  the  delta  and  the  eeeeoast  plains, 
and  also  Mountainous  localities  above  700-800  m  1a  the  notfch 
sad  130^-1500  ,  In  the  north  east.  The  boundaries  of  the 
territory  endemic  for  aalaria,  coincide  with  the  Unite  of 
the  areola  of  A- 

2.  The  territory,  endemic  for  Malaria,  was  divided  into 

A  eoidsxLhlogleslIy  homogeneous  aaiarlogania  sense t  ths  middle 
Mountainous  river,  the  low  Mountain  river,  the  hilly  river,  and 
tha  flat  Mountain. 

The  siddl®  Mountain  river  sons  is  th®  sain  salariegealc 
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Malaria  is  Vietnam 
bom  is  North  Vietnam.  It  may  be  considered  as  the  seme 
of  independent  malaria,  in  which  all  human  settlements 
ere  Intensive  foci  of  this  disess*.  f  -sk  'c  tarda  tie  for  this 
BOM  ara  tba  high eat,  ax  compared  to  other  boom,  extensive 
and  iatemslv*  indices  of  the  distribution  of  rT  mtatama. 

}  -  Tba  A.  minimus  population  is  various  zones  differs 
not  alon  quantitatively  (tha  specific  gravity  among  other 
species  of  Anopheles,  abundance  at  rest  stops,  duration  of  the 
active  season);  however,  is  the  qualitative  respect  it  differs 
also  according  to  the  age  brackets.  In  the  middle  mountainous 
river  zone,  the  epidemiologic ally  dangerous  females  are  being 
found  during  8  months  of  the  jeer,  and  their  abundance  at  the 
rest  stops  more  than  10  times  exceeds  the  number  of  dangerous 
females  in  other  zones. 

A.  The  division  Into  malariological  landscapes  is  the 
best  basis  of  a  rational  program  for  the  eradication  ( * ligaidatioc * ) 
of  malaria  in  the  mountainous  land  with  non  hoaogeneeve 
malaria  territory. 

Literature  is  not  transcribsd. 
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